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SPECIFICATION 

TITLE OF THE INVENTION 

COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a communication system 
having a communication apparatus and an information server 
capable of performing communication in first and second 
communication modes. 

2. Description of the Related Art 

Conventionally, in a communication system having a 
communication apparatus such as a mobile terminal that 
transmits and receives text data comprising character data and 
multimedia data such as sound, images or moving images, and an 
information server, the communication mode which is used in 
information acquisition of the communication apparatus from the 
information server is selected and fixed in requesting the 
information, and the selected communication mode is not changed 
until the information acquisition is completed. 

There is known such a communication mode as one of 
communication modes having a plurality of channels as 
communication paths that when during communication in a normal 
communication channel the information transfer rate is 



insufficient, in addition to the normal communication channel, 
additional connection to a second channel is carried out, and 
in response to a request to disconnect the connection to the 
second channel, changeover of communication path is 
automatically carried out so that only the normal communication 
channel is used. 

However, the communication channel switching control, 
which is possible in communication modes having a plurality of 
channels as communication paths, cannot be applied to 
communication modes having only one communication channel. 

Moreover, in conventional communication systems capable 
of performing communication in a plurality of communication 
modes, the communication mode can be switched before a request 
for information acquisition is made, however, after a request 
for information acquisition is made, the communication mode is 
fixed to the one selected when the request for information 
acquisition is made, and the communication mode cannot be 
changed unless information acquisition is temporarily stopped 
and the communication condition is re-connected. For' this 
reason, in the conventional communication system, even when 
information to be acquired from the information server can be 
more efficiently transferred in terms of the communication time, 
communication charge or the like in a communication mode other 
than the communication mode selected when the request for 
information acquisition is made, it is difficult to perform 
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switching of communication mode and restore connection 
conditions, and therefore, the communication mode is seldom 
switched. 

There is known a communication mode in which although the 
maximum rate of information transfer is low, the communication 
charge is made according to the amount of transmitted and 
received information. This mode is advantageous for viewing 
multimedia data because the data is viewed after its acquisition, 
however, a great deal of communication time is required to 
download music information data or the like. 

Moreover, there is known a communication mode in which 
although the information transfer rate is higher than that of 
the above-described communication mode and data can be acquired 
in a short time. This mode, however, is unsuitable for viewing 
multimedia data, which is viewed after its acquisition, because 
the communication charge is made according to the communication 
time . 

Japanese Unexamined Patent Publication JP-A 11-27 514 3 
(1999) proposes a communication control method for a 
communication apparatus that performs data 

transmission/reception through a radio interface with a data 
communication terminal connected to a sub apparatus through a 
data communication apparatus, and performs data 
transmission/reception through a digital network interface 
with a data communication terminal connected to a digital 
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network through a data communication apparatus. According to 
this communication control method, although the communication 
mode switching control is performed, it is necessary to newly 
set communication conditions for a selected communication mode . 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a communication 
system comprising a communication apparatus and an information 
server capable of performing communication in first and second 
communication modes which communication system is capable of 
performing efficient communication by saving the communication 
charge, communication time or the like. 

The invention provides a communication system comprising 
an information server capable of performing communication in 
first and second communication modes and a communication 
apparatus capable of performing communication in the first and 
the second communication modes, the communication apparatus 
including: 

communication means capable of performing communication 
with the information server in the first and the second 
communication modes; 

a connection information storage section for storing a 
communication connection condition as connection information; 
and 

a communication mode switching control section for 
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controlling such that, upon reception of a request of 
information acquisition in the second communication mode from 
an operator when the communication means is connected with the 
information server in the first communication mode, a condition 
of communication connection with the information server in the 
first communication mode at a time of the reception of the 
information acquisition request is stored into the connection 
information storage section as connection information, 
switching of communication mode from the first communication 
mode to the second communication mode is carried out by releasing 
the connection of the communication means with the information 
server in the first communication mode and establishing a 
connection with the information server in the second 
communication mode, and the condition of communication 
connection is restored based on the connection information 
stored in the connection information storage section. 

According to the invention, in the communication 
apparatus can, after the information acquisition request to the 
information server is made in the first communication mode, 
switching to the second communication mode can be performed and 
the communication connection condition in the first 
communication mode can be restored in the second communication 
mode. Accordingly, switching to the communication mode 
suitable for the information to be acquired can be made. 
Additionally the communication connection condition can be 



automatically restored after the switching. Consequently, it 
is possible to save the communication charge and the expense 
in effort and time necessary to restore the communication 
connection condition after the switching from the first 
communication to the second communication mode. 

Moreover, in the invention it is preferable that the 
communication apparatus includes a switching condition storage 
section for storing a predetermined determination reference 
value, and the communication mode switching control section 
compares an amount of information to be acquired from the 
information server and the determination reference value 
previously stored in the switching condition storage section, 
and determines whether to execute switching of communication 
mode or not, based on a result of the comparison. 

According to the invention, in the communication 
apparatus, when the information acquisition request to the 
information server in the first communication mode is made, the 
amount of the information to be acquired is compared with the 
previously stored predetermined determination reference value, 
and whether to execute switching of communication mode or not 
is determined. Consequently, switching to the communication 
mode suitable for the amount of the information to be acquired 
from the information server can be made. 

Moreover, in the invention it is preferable that the 
communication mode switching control section determines 
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whether to execute switching of communication mode or not based 
on a kind of information to be acquired from the information 
server . 

According to the invention, in the communication 
apparatus, when the information acquisition request to the 
information server in the first communication mode is made, 
whether to execute switching of communication mode or not is 
determined based on the kind of the information to be acquired. 
Consequently, switching to the communication mode suitable for 
the kind of the information to be acquired such as text data, 
image data, sound or a moving image can be made. 

Moreover, in the invention it is preferable that the 
communication apparatus includes a switching condition storage 
section for storing a communication charge for communication 
connection time in each of the first and the second communication 
modes, and when an information acquisition request is received 
from the operator, the communication mode switching control 
section measures a communication connection time necessary for 
acquiring the requested information in each of the first and 
the second communication mode, and determines whether to 
execute switching of communication mode or not based on the 
measured communication connection times and the communication 
charges for the communication connection times in the first and 
the second communication modes, respectively, previously 
stored in the switching condition storage section. 
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According to the invention, in the communication 
apparatus, when the information acquisition request to the 
information server in the first communication mode is made, the 
communication connection time necessary for acquiring the 
information of which acquisition is requested is measured, and 
whether to execute switching of communication mode or not is 
determined based on the previously stored communication charges 
for the communication connection times for the first and the 
second communication modes. Consequently, savings in 
communication charge can be effectively achieved. 

Moreover, in the invention it is preferable that the 
communication apparatus includes a switching condition storage 
section for storing a predetermined time, and the communication 
mode switching control section compares a current time and the 
predetermined time stored in the switching condition storage 
section, to determine whether to execute switching of 
communication mode or not . 

According to the invention, in the communication 
apparatus, when the information acquisition request to the 
information server in the first communication mode is made, the 
current time is compared with the predetermined time stored in 
the storage section, and whether to execute switching of 
communication mode or not is determined. Consequently, a 
communication mode in which the communication charge is low 
during a time period such as nighttime and a communication mode 
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in which the transfer rate is high during a time period such 
as nighttime can be supported, and the communication-charge or 
-time can be efficiently saved. 

Moreover, in the invention it is preferable that the 
communication mode switching control section determines 
whether to execute switching of communication mode or not, based 
on the operator's operation. 

According to the invention, in the communication 
apparatus, when the information acquisition request to the 
information server in the first communication mode is made, 
whether to execute switching of communication mode or not is 
determined based on the operator's operation. Consequently, 
the operator can be involved in selection of communication mode . 

Moreover, in the invention it is preferable that when a 
communication mode switching instruction is received from the 
information server, the communication mode switching control 
section switches the communication mode, based on the switching 
instruction . 

According to the invention, in the communication 
apparatus, in cases where the communication mode switching 
instruction is received from the information server when the 
information acquisition request to the information server in 
the first communication mode is made, switching of 
communication mode is performed based on the switching 
instruction. Consequently, the communication mode can be 
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switched in consideration of the communication condition of the 
information server. 

Moreover, in the invention it is preferable that the 
communication apparatus transmits to the information server a 
signal representative of whether to transmit the communication 
mode switching instruction from the information server to the 
communication apparatus or not, based on the operator's 
operation . 

According to the invention, when the information 
acquisition request to the information server in the first 
communication mode is made, the communication apparatus 
transmits to the information server the signal representative 
of whether to transmit the communication mode switching 
instruction from the information server to the communication 
apparatus or not, based on the operator's operation. 
Consequently, switching to the communication mode suitable for 
the communication condition of the information server can be 
made after the operator decides whether switching of 
communication mode is possible or not. 

Moreover, in the invention it is preferable that when the 
communication mode switching instruction is received from the 
information server, the communication mode switching control 
section determines whether to follow the communication mode 
switching instruction from the information server or not, based 
on the operator's operation. 
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According to the invention, the communication apparatus 
determines whether to follow the communication mode switching 
instruction from the information server or not, based on the 
operator's operation. Consequently, the communication mode 
can be switched with higher priority on the operator's 
convenience than on the switching instruction from the 
information server. 

Moreover, the invention provides a communication system 
comprising : 

an information server capable of performing 
communication in first and second communication modes; and 

a communication apparatus capable of performing 
communication in the first and the second communication modes, 
the communication apparatus including: 

communication means capable of performing communication 
with the information server in the first and the second 
communication modes; 

a connection information storage section for storing a 
communication connection condition as connection information; 

a switching condition storage section for storing a 
predetermined reference value of an information transfer rate; 
and 

a communication mode switching control section for, when 
the communication means is acquiring information from the 
information server in the first communication mode, monitoring 
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a rate of information transfer from the information server, 
comparing the information transfer rate being monitored and the 
reference value of the information transfer rate previously 
stored in the switching condition storage section, and in cases 
where the information transfer rate being monitored does not 
exceed the reference value, storing a condition of 
communication connection with the information server at that 
time into the connection information storage section as the 
connection information, disconnecting the communication in the 
first communication mode, establishing a connection with the 
information server in the second communication mode to perform 
switching of communication mode, and restoring the 
communication connection condition based on the connection 
information stored in the connection information storage 
section when the communication in the first communication mode 
is disconnected. 

According to the invention, while the communication 
apparatus is acquiring information in the first communication 
mode, the rate of information transfer from the information 
server is monitored, the information transfer rate being 
monitored is compared with the previously stored predetermined 
reference value of the information transfer rate, and switching 
of communication mode is performed when the information 
transfer rate being monitored does not exceed the reference 
value. Consequently, switching to the communication mode 
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suitable for the information transfer rate can be made. 

Moreover, the invention provides a communication system 
comprising: 

an information server capable of performing 
communication in first and second communication modes; and 

a communication apparatus capable of performing 
communication in the first and the second communication modes, 

the information server including: 

communication means capable of performing communication 
with the communication apparatus in the first and the second 
communication modes; 

a switching condition storage section for storing a 
predetermined reference value of an information transfer rate; 
and 

a communication mode switching control section for, when 
the communication means is transferring information to the 
communication apparatus in the first communication mode, 
monitoring the information transfer rate, comparing the 
information transfer rate being monitored and the reference 
value of the information transfer rate previously stored in the 
switching condition storage section, and in cases where the 
information transfer rate being monitored does not exceed the 
reference value, causing the communication means to transmit 
a communication mode switching instruction to the communication 
apparatus, and 



the communication apparatus including: 

communication means capable of performing communication 
with the information server in the first and the second 
communication modes; 

a connection information storage section for storing a 
communication connection condition as connection information; 
and 

a communication mode switching control section for, when 
the communication means receives the communication mode 
switching instruction, causing a condition of communication 
connection wit the information server at that time to be stored 
in the connection information storage section as the connection 
information, based on the switching instruction, disconnecting 
the communication in the first communication mode, establishing 
a connection with the information server in the second 
communication mode to perform switching of communication mode, 
and restoring the communication connection condition based on 
the connection information stored when the communication in the 
first communication mode is disconnected. 

According to the invention, while transferring 
information to the communication apparatus in the first 
communication mode, the information server monitors the 
information transfer rate, compares the information transfer 
rate being monitored and the previously stored predetermined 
reference value of the information transfer rate, and when the 
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information transfer rate being monitored does not exceed the 
reference value, the information server transmits the 
communication mode switching instruction to the communication 
apparatus. Consequently, switching to the communication mode 
suitable for the information transfer rate can be made. 

Moreover, in the invention it is preferable that after 
the information acquisition in the second communication mode 
is completed, the communication mode switching control section 
automatically disconnects the communication in the second 
communication mode, and establishes a connection with the 
information server in the first communication mode to perform 
switching of communication mode. 

According to the invention, in the communication 
apparatus, after the information acquisition in the second 
communication mode is completed, the communication in the 
second communication mode is automatically disconnected, and 
a connection with the information server in the first 
communication mode is established to perform switching of 
communication mode. Consequently, communication can be 
efficiently performed, for example, when the first 
communication mode is suitable for viewing information and the 
second communication mode is suitable for acquiring 
information . 

Moreover, in the invention it is preferable that after 
the information acquisition in the second communication mode 
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is completed, the communication mode switching control section 
receives the communication mode switching instruction from the 
information server, automatically disconnects the 
communication in the second communication mode, based on the 
instruction from the information server, and again establishes 
a connection with the information server in the first 
communication mode to perform switching of communication mode. 

According to the invention, after the information 
acquisition in the second communication mode, the communication 
apparatus receives the communication mode switching 
instruction from the information server. The communication in 
the second communication mode is automatically disconnected 
based on the instruction from the information server, and a 
connection with the information server in the first 
communication mode is again established to perform switching 
of communication mode. Consequently, communication can be 
efficiently performed, for example, when the first 
communication mode is suitable for viewing information and the 
second communication mode is suitable for acquiring 
information. 

Moreover, in the invention it is preferable that after 
a predetermined time has elapsed since the information 
acquisition in the second communication mode is completed, the 
communication mode switching control section automatically 
disconnects the communication in the second communication mode, 
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and again establishes a connection with the information server 
in the first communication mode to perform switching of 
communication mode. 

According to the invention, after the predetermined time 
has elapsed since the information acquisition in the second 
communication mode is completed, the communication in the 
second communication mode is automatically disconnected, and 
a connection with the information server in the first 
communication mode is again established to perform switching 
of communication mode. Consequently, communication can be 
efficiently performed, for example, when the first 
communication mode is suitable for viewing information and the 
second communication mode is suitable for acquiring 
information. 

According to the invention, in the communication 
apparatus can, after making the information acquisition request 
to the information server in the first communication mode, 
switching to the second communication mode is performed and the 
communication connection condition in the second communication 
mode is restored, so that switching to the communication mode 
suitable for the information to be acquired can be made and the 
communication connection condition can be automatically 
restored after the switching. Consequently, it is possible to 
save the communication charge and the expense in effort and time 
that is necessary for restoring the communication connection 
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condition in which connection is established in the first 
communication mode, in the second communication mode after the 
communication mode is switched. 

Moreover, the communication apparatus, when the 
information acquisition request to the information server in 
the first communication mode is made, acquires the amount of 
the information to be acquired from the information server, and 
the information amount is compared with the previously stored 
predetermined determination reference value, and whether to 
execute switching of communication mode or not is determined. 
Consequently, switching to the communication mode suitable for 
the amount of the information to be acquired from the information 
server can be made. 

Moreover, in the communication apparatus, when the 
information acquisition request to the information server in 
the first communication mode is made, whether to execute 
switching of communication mode or not is determined based on 
the kind of the information to be acquired. Consequently, 
switching to the communication mode suitable for the kind of 
the information to be acquired such as text data, image data, 
sound or a moving image can be made. 

Moreover, in the communication apparatus, when the 
information acquisition request to the information server in 
the first communication mode is made, the communication 
connection time necessary for acquiring the information of 



- 18 - 



which acquisition is requested is measured, and whether to 
execute switching of communication mode or not is determined 
based on the previously stored communication charges for the 
elapsed communication times for the first and the second 
communication modes. Consequently, savings in communication 
charge can be effectively achieved. 

Moreover, in the communication apparatus, when the 
information acquisition request to the information server in 
the first communication mode is made, the current time is 
compared with the predetermined time stored in the storage 
section, and whether to execute switching of communication mode 
or not is determined. Consequently, a communication mode in 
which the communication charge is low during a time period such 
as nighttime and a communication mode in which the transfer rate 
is high during a time period such as nighttime can be supported, 
and savings in communication-charge or -time can be efficiently 
achieved. 

Moreover, in the communication apparatus, when the 
information acquisition request to the information server in 
the first communication mode is made, whether to execute 
switching of communication mode or not is determined based on 
the operator's operation. Consequently, the operator can be 
involved in selection of communication mode. 

Moreover, in the communication apparatus, in cases where 
the communication mode switching instruction is received from 
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the information server when the information acquisition request 
to the information server in the first communication mode is 
made, switching of communication mode is performed based on the 
switching instruction, and accordingly, the switching of 
communication mode can be executed in consideration of the 
communication condition of the information server. 

Moreover, while information is being acquired in the first 
communication mode, the information transfer rate of the 
information server is monitored, the information transfer rate 
being monitored and the previously stored predetermined 
reference value of the information transfer rate are compared, 
and when the information transfer rate being monitored does not 
exceed the reference value, switching of communication mode is 
performed. Consequently, switching to the communication mode 
suitable for the information transfer rate can be made. 

Moreover, in the communication apparatus, after the 
information acquisition in the second communication mode is 
completed, the communication in the second communication mode 
is automatically disconnected, and a connection with the 
information server in the first communication mode is 
established to perform switching of communication mode. 
Consequently, communication can be efficiently performed, for 
example, when the first communication mode is suitable for 
viewing information and the second communication mode is 
suitable for acquiring information. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features, and advantages of 
the invention will be more explicit from the following detailed 
description taken with reference to the drawings wherein: 

FIG. 1 is a block diagram showing a communication system 
5 of an embodiment of the invention; 

FIG. 2 is a flowchart showing a first communication 
control procedure in the communication system 5; 

FIG. 3 is a flowchart showing a second communication 
control procedure in the communication system 5; 

FIG. 4 is a flowchart showing a third communication 
control procedure in the communication system 5; 

FIG. 5 is a flowchart showing a fourth communication 
control procedure in the communication system 5; 

FIG. 6 is a flowchart showing a fifth communication 
control procedure in the communication system 5; 

FIG. 7 is a flowchart showing a sixth communication 
control procedure in the communication system 5; 

FIG. 8 is a flowchart showing a seventh communication 
control procedure in the communication system 5; 

FIG. 9 is a flowchart showing an eighth communication 
control procedure in the communication system 5; 

FIG. 10 is a flowchart showing a ninth communication 
control procedure in the communication system 5; 



FIG. 11 is a flowchart showing a tenth communication 
control procedure in the communication system 5; 

FIG. 12 is a flowchart showing an eleventh communication 
control procedure in the communication system 5; 

FIG. 13 is a flowchart showing a twelfth communication 
control procedure in the communication system 5; 

FIG. 14 is a flowchart showing a thirteenth communication 
control procedure in the communication system 5; and 

FIG. 15 is a flowchart showing a fourteenth communication 
control procedure in the communication system 5. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now referring to the drawings, preferred embodiments of 
the invention are described below. 

FIG. 1 is a block diagram showing a communication system 
5 of an embodiment of the invention. The communication system 
5 comprises a communication apparatus 1, an information server 
2, a first communication mode connection apparatus 3 that 
connects communication between the first communication 
apparatus 1 and the information server 2 in a first communication 
mode, and a second communication mode connection apparatus 4 
that connects communication between the communication 
apparatus 1 and the information server 2 in a second 
communication mode . 

The communication apparatus 1 comprises a communication 
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mode switching control section 11, a communication mode 
switching condition storage section 12, a 

transmission/reception section and transmission/reception 
control section 13 serving as the communication means, and a 
connection information storage section 14. 

The information server 2 comprises a communication mode 
switching control section 21, a transmission/reception section 
and transmission/reception control section 23, and a 
communication mode switching condition storage section 22. 

In the communication apparatus 1 a connection with the 
information server 2 in the first communication mode is 
established via a connection apparatus 3 in the first 
communication mode, and then an information acquisition request 
is transmitted to the information server 2. After the 
information acquisition request is made, when the communication 
mode is switched from the side of the communication apparatus 
1, the communication connection condition at that time is stored 
in the connection information storage section 14 as connection 
information. The connection information is, for example when 
the communication apparatus 1 is viewing a home page stored in 
the information server 2 through the Internet, the address of 
the displayed home page. According to a condition in the 
communication mode switching condition storage section 12, the 
communication mode switching control section 11 controls the 
transmission/reception section and transmission/reception 
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control section 13 to perform switching of communication mode. 
In this embodiment, after switching from the first 
communication mode to the second communication mode, the 
communication connection condition can be automatically 
restored based on the connection information stored in the 
connection information storage section 14. Consequently, it 
is possible to save the communication charge and the expense 
in effort and time necessary for restoring the communication 
connection condition, and the communication mode can be easily 
switched. 

When the communication mode is switched from the side of 
the information server 2, based on a condition in the 
communication mode switching condition storage 22, the 
communication mode switching control section 21 controls the 
transmission/reception section and transmission/reception 
control section 23 to transmit a communication mode switching 
instruction to the communication apparatus 1. 

The above-mentioned operations will be described with 
reference to the flowcharts shown in FIGs . 2 to 8 . 

FIG. 2 is a flowchart showing a first communication 
control procedure in the communication system 5. First, the 
communication apparatus 1, while connecting with the 
information server 2 in the first communication mode (step S101) , 
receives an information acquisition request from the operator 
(step S102), and stores the condition of communication 
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connection between the communication apparatus 1 and the 
information server 2 into the connection information storage 
section 14 as connection information (step S104) . 

Then, in the communication apparatus 1 the communication 
with the information server 2 in the first communication mode 
is disconnected (step S105) , a connection with the information 
server 2 in the second communication mode is established (step 
S106) , and the communication connection condition is restored 
based on the connection information stored in the connection 
information storage section 14 (step S107) . Then, the 
communication apparatus 1 transmits the information 
acquisition request to the information server 2 in the second 
communication mode (step S108), and acquires the information 
from the information server 2 in the second communication mode 
(step S109) . 

FIG. 3 is a flowchart showing a second communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 3, the following steps are added between 
step S102 and step S104 of the control procedure shown in FIG. 
2: The information server 2 transmits to the communication 
apparatus 1 the amount of the information of which acquisition 
is required (step S203-1) , and the communication apparatus 1 
receives this and the information amount acquired from the 
information server 2 is compared with the set value of the 
information amount stored in the switching condition storage 
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section 12 of the communication apparatus 1 (step S203-2) . 

For example, in cases where a set value 10 Kbytes is set 
in the switching condition storage section 12 of the 
communication apparatus 1, when the amount of the information 
to be transferred from the information server is 9 Kbytes, the 
communication mode is not switched, and when the amount is 11 
Kbytes, the communication mode is switched. In this embodiment, 
the communication mode is switched when the amount of the 
information to be acquired from the information server 2 exceeds 
the set value stored in the switching condition storage section 
12 of the communication apparatus 1, and the information is 
acquired without the communication mode switched when the 
amount does not exceed the set value. However, control may be 
performed so that the communication mode is switched when the 
amount of the information to be acquired from the information 
server 2 does not exceed the set value stored in the switching 
condition storage section 12 of the communication apparatus 1 
and the information is acquired without the communication mode 
switched when the amount exceeds the set value. 

FIG. 4 is a flowchart showing a third communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 4, the following step is added between 
step S102 and step S104 of the control procedure shown in FIG. 
2: The information kind (text, an image, amoving image, sound 
or the like) stored in the switching condition storage section 
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12 of the communication apparatus 1 and the kind of the 
information of which acquisition is requested are compared 
(step S303) . 

TABLE 1 shows an example of an information kind table 
stored in the switching condition storage section 12 of the 
communication apparatus 1 . 



TABLE 1 



Information 
kind 


Text 


Image 


Sound 


Moving 
image 


Communication 
mode 


1st mode 


1st mode 


2nd mode 


2nd mode 



In TABLE 1, a fixed communication mode is used for each 
information kind such that the first communication mode is used 
for text data and image data and the second communication mode, 
for sound and moving images . By comparing the kind of the 
requested information with the information kind table of TABLE 
1, when the kind of the information requested in the first 
communication mode is amoving image or sound, the communication 
mode is not switched and the information is acquired in the first 
communication mode, and when the information to be acquired from 
the information server 2 is text or image data, the communication 
mode is switched. As described above, control can be performed 
so that when the communication mode fixed for each information 
kind and the current communication mode are the same, the 
information is acquired with the communication mode switched 
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and when the communication modes are not the same, the 
information is acquired without the communication mode switched. 
Control may be performed so that when the communication mode 
fixed for each information kind and the current communication 
mode are the same, the communication mode is not switched and 
when the communication modes are not the same, the communication 
mode is switched. 

FIG. 5 is a flowchart showing a fourth communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 5, the following step is added between 
step S102 and S104 of the control procedure shown in FIG. 2: 
When a communication mode switching request to the 
communication apparatus is received from the information server 
2 (step S403-Y) , the communication mode is switched in response 
to the communication mode switching request, and when no 
communication mode switching request is received (step S403-N) , 
the communication mode is not switched and the information is 
acquired in the first communication mode. 

FIG. 6 is a flowchart showing a fifth communication 
control procedure in the communication system 5 . In the control 
procedure of the communication apparatus 1 shown in FIG. 6, after 
information acquisition from the information server 2 in the 
second communication mode is completed (step S501) , the 
condition of communication connection between the 
communication apparatus 1 and the information server 2 is stored 
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into the connection information storage section 14 as 
connection information (step S503) , and the connection with the 
information server 2 in the second communication mode is 
disconnected (step S504) . A connection with the information 
server 2 in the first communication mode is again established 
(step S505) , and the communication connection condition is 
restored based on the information on the connection between the 
communication apparatus 1 and the information server 2 (step 

5506) , so that the communication system 5 enters the 
communication condition in the first communication mode (step 

5507) . 

FIG. 7 is a flowchart showing a sixth communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 7, the following step is added between 
step S501 and step S503 of the control procedure shown in FIG. 
6: When a communication mode switching request to the 
communication apparatus 1 is received from the information 
server 2 (S602-Y) , switching to the first communication mode 
is performed, and when no communication mode switching request 
is received (S602-N) , switching to the first communication mode 
is not performed and the communication in the second 
communication mode is continued. 

FIG. 8 is a flowchart showing a seventh communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 8, the following step is added between 



step S501 and S503 of the control procedure shown in FIG. 6: 
When the communication mode switching timer count in the 
communication apparatus 1 coincides with a predetermined time 
(S702-Y) , switching to the first communication mode is 
performed, and when the communication mode switching timer 
count does not coincide with the predetermined time (S7 02-N) , 
switching is not performed and the communication in the second 
communication mode is continued. By this control, the 
communication mode can be switched after the predetermined time 
has elapsed since the completion of information acquisition. 

FIG. 9 is a flowchart showing an eighth communication 
control procedure in the communication system 5. First, the 
communication apparatus 1, while connecting with the 
information server 2 in the second communication mode (step 
S801) , makes an information acquisition request to the 
information server (step S802) , starts information acquisition 
from the information server 2, and at the same time, monitoring 
of the information transfer rate is started (step S803) . Then, 
the communication apparatus 1 compares a set value of the 
information transfer rate stored in the switching condition 
storage section 12 of the communication apparatus 1 and the 
information transfer rate being monitored (step S804) . 

When the information transfer rate does not exceed the 
set value in the comparison at step S8 04, the condition of 
communication connection between the communication apparatus 
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1 and the information server 2 is stored into the connection 
information storage section 14 as connection information (step 
S805) , the connection with the information server 2 in the first 
communication mode is disconnected (step S806) , and a 
connection with the information server 2 in the second 
communication mode is established (step S807) . Then, the 
condition of communication connection between the 
communication apparatus 1 and the information server 2 is 
restored based on the connection information (step S8 08) , the 
information acquisition request is transmitted to the 
information server 2 (step S8 09) , and the information from the 
information server 2 in the second communication mode is 
acquired (step S810) . 

When the information transfer rate exceeds the set value 
in the comparison at step S8 04, the communication mode is not 
switched, and the information is acquired in the first 
communication mode. 

After step S810 shown in FIG. 9, the control procedure 
shown in FIG. 6, the control procedure shown in FIG. 7, or the 
control procedure shown in FIG. 8 may be added. 

FIG. 10 is a flowchart showing a ninth communication 
control procedure in the communication system 5. First, the 
communication apparatus 1, while connecting with the 
information server 2 in the first communication mode (step S901) , 
makes an information acquisition request to the information 
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server 2 (step S902) . Then, the information server 2 starts 
information transfer, and at the same time, starts monitoring 
of the information transfer rate (step S903) . The information 
server 2 compares a set value of the information transfer rate 
stored in the switching condition storage section 22 and the 
information transfer rate being monitored (step S904) . 

When the information transfer rate does not exceed the 
set value in the comparison at step S904, the information server 
2 transmits a communication mode switching request to the 
communication apparatus 1 (step S905) . When the communication 
apparatus receives this, the condition of communication 
connection between the communication apparatus 1 and the 
information server 2 is stored into the connection information 
storage section 14 as connection information (step S906) , the 
connection with the information server 2 in the first 
communication mode is disconnected (step S907) , and a 
connection with the information server 2 in the second 
communication mode is established (step S908) . Then, the 
condition of communication connection between the 
communication apparatus 1 and the information server 2 is 
restored based on the connection information (step S909) , the 
information acquisition request is transmitted to the 
information server 2 (step S910) , and the information from the 
information server 2 is acquired in the second information mode 
(step S911) . 
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When, the information transfer rate exceeds the set value 
in the comparison at step S904, the information server 2 does 
not transmit the communication mode switching request. 

After step S911 shown in FIG. 10, the control procedure 
shown in FIG. 6, the control procedure shown in FIG. 7 , or the 
control procedure shown in FIG. 8 may be added. 

FIG. 11 is a flowchart showing a tenth communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 11, the following steps are added between 
step S102 and step S104 of the control procedure shown in FIG. 
2: The information server 2 transmits the amount of the 
information of which acquisition is requested (step S1003-1) , 
and the communication apparatus 1 calculates the time necessary 
for acquiring the information based on the acquired information 
amount (step S1003-2) and determines whether to execute 
switching of communication mode or not with reference to a 
communication charge table stored in the communication mode 
switching condition storage section 12 of the communication 
apparatus 1 (step S1003-3) . 

At this time, when it is determined that switching the 
communication mode makes the communication charge lower from 
the communication charge table being referred to, the 
communication mode is switched. TABLE 2 shows an example of 
the table of communication charges for communication times 
stored in the switching condition storage section 12. 
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TABLE 2 



Elapsed communication 
time (sec.) 


30 


60 


90 


120 


Charge in 1st mode (¥) 
(¥50/60 sec.) 


50 


50 


100 


100 


Charge in 2nd mode (¥) 
(¥10/10 sec.) 


30 


60 


90 


120 



In the communication charge table of TABLE 2, 
communication charges for elapsed communication times are 
stored for each of the first and the second communication modes . 
In this example, in the first communication mode, 50 yen are 
additionally charged every 60 seconds, and in the second 
communication mode, 10 yen are additionally charged every 10 
seconds . 

In cases where the time necessary for acquiring the 
information from the information server 2 is 20 seconds under 
a condition where the time of communication in the first 
communication mode from the start of communication to the start 
of information acquisition exceeds 30 seconds, when the 
information is acquired in the first communication mode without 
the communication mode switched, the communication charge is 
50 yen, and when the information is acquired with the 
communication mode switched to the second communication mode, 
the communication charge is 70 yen, which is higher. Therefore, 
the communication apparatus 1 acquires the information without 
switching the communication mode. On the contrary, in cases 
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where the time necessary for acquiring the information is 4 0 
seconds, when the information is acquired in the first 
communication mode without the communication mode switched, the 
communication charge is 100 yen, and when the information is 
acquired with the communication mode switched to the second 
communication mode, the communication charge is 90 yen, which 
is lower. Therefore, switching of communication mode is 
performed, with the result that savings in communication charge 
can be achieved. 

FIG. 12 is a flowchart showing an eleventh communication 
control procedure in the communication system 5 . In the control 
procedure of the communication apparatus shown in FIG. 12, first, 
while the communication apparatus connects with the information 
server 2 in the first communication mode (step S1101) , a 
predetermined time stored in the switching condition storage 
section 12 of the communication apparatus 1 is compared with 
the current time, and whether to execute switching of 
communication mode or not is determined (step S1102) . 

When the current time and the stored predetermined time 
coincide with each other in the determination at step S1102, 
the condition of communication connection between the 
communication apparatus 1 and the information server 2 is stored 
into the connection information storage section 14 as 
connection information (step S1103) . Then, the communication 
with the information server 2 in the first communication mode 
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is disconnected (step S1104) , a connection with the information 
server 2 in the second communication mode is established (step 
S1105) , and the communication connection condition is restored 
based on the connection information stored in the connection 
information storage section 14 (step S1106) . 

By doing this, a communication mode in which the 
communication charge is low during a time period such as 
nighttime and a communication mode in which the transfer rate 
is high during a time period such as nighttime can be supported, 
with the result that savings in communication-charge or -time 
can be efficiently achieved. 

FIG. 13 is a flowchart showing a twelfth communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 13, the following step is added between 
step S102 and step S104 of the control procedure shown in FIG. 
2: Based on information representative of whether switching 
of the communication mode by the operator' s prior operation is 
possible or impossible, whether to execute switching of 
communication mode or not is determined (step S1203) . In this 
control procedure, the communication mode is switched only when 
switching is possible, and when switching is impossible, the 
information is acquired without the communication mode 
switched. 

FIG. 14 is a flowchart showing a thirteenth control 
procedure in the communication system 5. In the control 
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procedure shown in FIG. 14, the following step is added between 
step S403 and S404 of the control procedure shown in FIG. 5: 
Based on server request reception/non-reception information 
stored by the operator's prior operation, whether to receive 
the request or not is determined (step S1303-2). 

In this control procedure, whether a communication mode 
switching request from the information server 2 to the 
communication apparatus 1 is received or not is determined at 
step S1303-1, and when the communication mode switching request 
from the information server 2 to the communication apparatus 
1 is received (step S1303-1-Y) , the process proceeds to step 
S1303-2. When the switching request is not received (step 
S1303-1-N) , the information is acquired without the 
communication mode switched. 

Further, the information is received with the 
communication mode switched when the request is received and 
without the communication mode switched when the request is not 
received in the determination at step S1303-2. 

FIG. 15 is a flowchart showing a fourteenth communication 
control procedure in the communication system 5 . In the control 
procedure shown in FIG. 15, the following step is added between 
step S402 and S403 of the control procedure shown in FIG. 5: 
Based on switching request transmission permission/non- 
permission information acquired through a prior signal 
transmission from the communication apparatus 1, the 
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information server 2 determines whether to transmits a 
communication mode switching instruction or not (step S1403-1) . 

When the information server 2 determines at step S14 03 
that the switching request transmission permission/non- 
permission information acquired through the prior signal 
transmission from the communication apparatus 1 represents that 
the transmission is permitted, the process proceeds to step 
S1403-2, and when the information server 2 determines that the 
information represents that the transmission is not permitted, 
the information is acquired in the first communication mode 
without the communication mode switched. 

At step S1403-2, whether a communication mode switching 
request from the information server 2 to the communication 
apparatus 1 is received or not is determined, and when the 
communication mode switching request from the information 
server 2 to the communication apparatus 1 is received (step 
S1403-2-Y) , the communication mode is switched, and when the 
switching request is not received (step S1403-2-N) , the 
information is acquired without the communication mode 
switched. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be 
considered in all respects as illustrative and not restrictive, 
the scope of the invention being indicated by the appended claims 
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rather than by the foregoing description and all changes which 
come within the meaning and the range of equivalency of the 
claims are therefore intended to be embraced therein. 



